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On behalf of the Regulatee and pursuant to Unit II B.1.b. and Unit I C of the
6/28/91CAP Agreement, E.I. Du Pont de Nemours and Co. hereby submits. (in triplicate) the
attached studies. Submission of this information is voluntary and is occasioned by unilateral
changes in EPA's standard as to what EPA now considers as reportable information.
Regulatee's submission of information is made solely in response to the new EPA §8(e)
reporting standards and is not an admission: (1) of TSCA violation or liability; (2) that
Regulatee's activities with the study compounds reasonably support a conclusion of substantial
health or environmental risk or (3) that the studies themselves reasonably support a conclusion
of substantial health or environmental risk.

The ““Reporting Guide” creates new TSCA 8(e) reporting criteria which were not
previously announced by EPA in its 1978 Statement of Interpretation and Enforcement Policy,
43 Fed Reg 11110 (March 16, 1978). The “Reporting Guide states criteria which expands
upon and conflicts with the 1978 Statement of Interpretation. Absent amendment of the
Statement of Interpretation, the informal issuance of the *‘Reporting Guide” raises significant
due processes issues and clouds the appropriate reporting standard by which regulated persons
can assure TSCA Section 8(e) compliance.
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ATTACHMENT 1

Submission of information is made under the 6/28/91 CAP Agreement,
Unit II. This submission is made voluntarily and is occasioned by recent
changes in EPA's TSCA §8(e) reporting standard; such changes made, for
the first time in 1991 and 1992 without prior notice and in violation of-
Regulatee's constitutional due process rights. Regulatee's submission of
information under this changed standard is not a waiver of its due process
rights; an admission of TSCA violation or liability, or an admission that
Regulatee's activities with the study compounds reasonably support a
conclusion of substantial risk to health or to the environment. Regulatee has
historically relied in good faith upon the 1978 Statement of Interpretation and
Enforcement Policy criteria for determining whether study information is
reportable under TSCA §8(e), 43 Fed Reg 11110 (March 16, 1978). EPA

has not, to date, amended this Statement of Interpretation.

After CAP registration, EPA provided the Regulatee the
June 1, 1991 "TSCA Section 8(e) Reporting Guide". This "Guide" has been
further amended by EPA, EPA letter, April 10, 1992. EPA has not indicated
that the "Reporting Guide" or the April 1992 amendment supersedes the -
1978 Statement of Interpretation. The "Reporting Guide" and April 1992
amendment substantively lowers the Statement of Interpretation 's TSCA
§8(e) reporting standard?. This is particularly troublesome as the "Reporting
Guide" states criteria, applied retroactively, which expands upon and
conflicts with the Statement of Interpretation.3 Absent amendment of the
Statement of Interpretation, the informal issuance of the "Reporting Guide”
and the April 1992 amendment clouds the appropriate standard by which
regulated persons must assess information for purposes of TSCA §8(e).

2n sharp contrast to the Agency's 1977 and 1978 actions to soliciting public comment on the proposed
and final §8(e) Policy, EPA has unilaterally pronounced §8(e) substantive reporting criteria in the 1991
Section 8(e) Guide without public notice and comment, See 42 Fed Reg 45362 (9/9/77), "Notification of
Substantial Risk under Section 8(e): Proposed Guidance”. ’

3A co._.parison of the 1978 Statement of Interpretation and the 1992 "Reporting Guide” is a appended.




Throughout the CAP, EPA has mischaracterized the 1991 guidance as
reflecting "longstanding” EPA policy concerning the standards by which
toxicity information should be reviewed for purposes of §8(e) compliance.
Regulatee recognizes that experience with the 1978 Statement of
Interpretation may cause a review of its criteri. Regulatee supports and has
no objection to the Agency's amending reporting criteria provided k>t such
amendment is not applied to the regulated community in an unfair way.
However, with the unilateral announcement of the CAP under the auspices of
an OCM enforcement proceeding, EPA has wrought a terrific unfairness
since much of the criteria EPA has espoused in the June 1991 Reporting
Guide and in the Agency's April 2, 1992 amendment is new criteria which
does not.exist in the 1978 Statement of Interpretation and Enforcement

The following examples of new criteria contained in the "Reporting
Guide" that is not contained in the Statement of Interpretation follow:

o even though EPA expressly disclaims each "status report” as being preliminary
evaluations that should pot be regarded as final EPA policy or intent?, the "Reporting
Guide" gives the "status reports” great weight as "sound and adequate basis” from
which to determine mandatory reporting obligations. ("Guide" at page 20).

o the "Reporting Guide" contains 8 matrix that establishes new numerical reporting
"cutoff” concentrations for acute lethality information ("Guide” at p. 31). Neither
this matrix nor the cutoff values therein are contained in the Statement of
Interpretation. The regulated community was not made aware of these cutoff values
prior to issuance of the "Reporting Guide" in June, 1991. ’

othe "Reporting Guide" states new specific definitional criteria with which the Agency,
for the first time, defines as 'distinguishable neurotoxicological effects’; such
criteria/guidance not expressed in the 1978 Statement of Interpretation.>;

othe "Reporting Guide" provides new review/ reporting criteria for irritation and
sensitization studies; such criteria not previously found in the 1978 Statement of
etati t Policy.
othe "Reporting Guide" publicizes certain EPA Q/A criteria issued to the Monsanto
Co. in 1989 which are not in the Statement of Interpretation; have never been
published in the Federa] Register or distributed by the EPA to the Regulatee. Such
'Q/A establishes new reporting criteria not previously found in the 1978 Statement of
tio t Policy .

4The "status reports’ address the significance, if any, of particular information reported to the Agency,
rather than stating EPA's interpretation of §8(e) reporting criteria. In the infrequent instances in which the
status reports contain discussion of reportability, the analysis is invariably quite limited, without
substantial supporting scientific or legal rationale.

5 See, e.g, 10/2/91 letter from Du Pont to EPA regarding the definition of 'serious and prolonged
effects' as this term may relate to transient anesthetic effects observed at lethal levels; 10/1/91 letter from
the American Petroleum Institute to EPA regarding clarification of the Reporting Guide criteria.




In discharging its responsibilities, an administrative agency must give
the regulated community fair and adequate warning to as
what constitutes noncompliance for which penalties may be assessed.

Among the myriad applications of the due process clause is the fundamental principle
that statutes and regulations which purport to govern conduct must give an adequate
wamning of what they command or forbid.... Even a regulation which governs
purely economic or commercial activities, if its violation can engender penalties,
must be so framed as to provide a constitutionally adequate waming to those whose
activities are governed.

Diebold, lng v, Marshall, 585 F. 2d 1327, 1335 36 (D.C. Cn’ 1978) See
also, viron nvironmen

Protection Agency, 937 F. 2d 649 (D.C. Cir. 1991)

While neither the are rules, This principle has been applied to hold
that agency 'clarification’, such as the Statement of Interpretation, the
"Reporting Guide" nor the April 1992 amendments will not applied
retroactively.

...a federal court will not retroactively apply an unforeseeable interpretation of an
administrative regulation to the detriment of a regulated party on the theory that the
post hoc interpretation asserted by the Agency is generally consistent with the
policies underlying the Agency's regulatory program, when the semantic meaning of
the regulations, as previously drafted and construed by the appropriate agency, does
not support the interpretation which that agency urges upon the court.

Standard Qil Co. v. Federal Energy Administration, 453 F. Supp. 203, 240

(N.D. Ohio 1978), aff'd sub nom. Standard Qil Co. v. Department of
Energy, 596 F.2d 1029 (Em. App. 1978):

The 1978 Statement of Interpretation does not provide adequate notice
of, and indeed conflicts with, the Agency's current position at §8(e) requires
reporting of all 'positive’ toxicological findings without
regard to an assessment of their relevance to human health. In accordance
with the statute, EPA's 1978 Statement of Interpretation requires the
regulated community to use scientific judgment to evaluate the significance of
toxicological findings and to determining whether they reasonably support a
conclusion of a substantial risk. Part V of the Statement of Interpretation

urges persons to consider "the fact or probability” of an effect's occurrence.
Similarly, the 1978 Statement of Interpretation stresses that an animal study

is reportable only when "it contains reliable evidence ascribing the effect to
the chemical.” 43 Fed Reg. at 11112. Moreover, EPA’s Statement of
Interpretation defines the substantiality of risk as a function of both the
seriousness of the effect and the probability of its occurrence. 43 Fed Reg
11110 (1978). Earlier Agency interpretation also emphasized the

"substoatial” nature of a §8(e) determination. See 42 Fed Reg 45362, 45363 -




(1977). [Section 8(e) findings require "extraordinary exposure to.a chemical
substance. ..which critically imperil human health or the environment"].

The recently issued "Reporting Guide" and April 1992 Amendment
guidance requires reporting beyond and inconsistent
with that required by the Statement of Interpretation. Given the statute and
the Statement of Interpretation's explicit focus on substantial human or
environmental risk, whether a substance poses a "substantial risk” of injury
requires the application of scientific judgment to the available data on a case-
by-case basis.

If an overall weight-of-evidence analysis indicates that this
classification is unwarranted, reporting should be unnecessary under §8(e)
because the available data will not "reasonably support the conclusion” that
the chemical presents a sy_bgam;d risk of serious adverse consequences to
human health.

Neither the legislative history of §8(e) nor the plain meaning of the
statute support EPA's recent lowering of the reporting threshold that TSCA
§8(e) was intended to be a sweeping information gathering mechanism. In
introducing the new version of the toxic substances legislation,
Representative Eckhart included for the record discussion of the specific
changes from the version of H. R. 10318 reported by the Consumer
Protection and Finance Subcommittee in December 1975. One of these
changes was to modify the standard for reporting under §8(e). The standard
in the House version was changed from "causes or contributes to an
unreasonable risk" to "causes or significantly contributes to a substantial
risk". This particular change was one of several made in TSCA §8 to avoid
placing an undue burden on the regulated community. The final changes to
focus the scope of Section 8(e) were made in the version reported by the
Conference Committee.

The word "substantial” means "considerable in importance, value,
degree, amount or extent". Therefore, as generally understood, a
"substantial risk" is one which will affect a considerable number of people or
portion of the environment, will cause serious injury and is based on
reasonably sound scientific analysis or data. Support for the interpretation
can be found in a similar provision in the Consumer Product Safety Act.
Section 15 of the CPSA defines a "substantial product hazard” to be:

*a product defect which because of the pattern
of defect, the number of defective products
distributed in commerce, the severity of the
risk, or otherwise, creates a substantial risk
of injury to the public.”




- Similarly, EPA has interpreted the word 'substantial' as a quantitative
measurement. Thus, a "substantial risk' is a risk that can be quantified, See,
56 Fed Reg 32292, 32297 (7/15/91). Finally, since information pertinent to
the exposure of humans or the environment to chemical substances or
mixtures may be obtained by EPA through Sections 8(a) and 8(d) regardless
of the degree of potential risk, §8(e) has specialized function. Consequently,
information subject to §8(e) reporting should be of a type which would lead a
reasonable man to conclude that some type action was required immediately
to prevent injury to health or the environment.
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Attachment
‘Comparison:

Reporting triggers found in the 1978 "Statement of Interpretation/ Enforcement
Policy",43 Fed Reg 11110 (3/16/78) and the June 1991 Section 8(e) “uide.

TEST TYPE 1978 POLICY New 1991 GUIDE
CRITERIA EXIST? CRITERIA EXIST?

ACUTE LETHALITY
Oral N} ' Y}
Dermal N} Y}
Inhalation (Vapors) }6 1Y
aerosol N} Y}
dusts/ particles N} , Y}
SKIN IRRITATION N Y8
SKIN SENSITIZATION (ANIMALS) N Y?
EYE IRRITATION N ' Y10
SUBCHRONIC
(ORAL/DERMAL/INHALATION) N : yil
REPRODUCTION STUDY N y12
DEVELOPMENTAL TOX yi3 . Y4

643 Fed Reg at 11114, comment 14: ,
"This policy statements directs the reporitng of specifiec effects when unknown to the
Administrator. Many routine tests are based on a knowledge of toxicity associated with a
chemicalL unknown effects occurring during such a range test may have to be reported if
they are those of concem tot he Agency and if the information meets the criteria set forth in
Parts V and VIL."

TGuide at pp.22, 29-31.

8Guide at pp-34-36.

9Guide at pp-34-36.

10Guyide at pp-34-36.

1 Gyide at pp-22; 36-37.

12Guide at pp-22 ,

1343 Fed Reg at 11112
"Birth Defects" listed.

14Guide at pp-22




NEUROTOXICITY
CARCINOGENICITY
MUTAGENICITY

In Vitro
In Vivo

ENVIRONMENTAL
.Bioaccumulation

- Bioconcentration .
Oct/water Part. Coeff.
Acute Fish

Acute Daphnia
Subchronic Fish
Subchronic Daphnia

Chronic Fish

AVIAN

Acute
Reproductive
Reprodcutive

15Guide at pp-23; 33-34.

1643 Fed Reg at 11112
"Cancer" listed
17Guide at pp-21.

ylé

Y}18

Y}
Y}ZO

z Zz z Z

z2ZZz

1843 Fed Reg at 11112; 11115 at Comment 15

"Mutagenicity " listed/ in vivo ys invitro discussed; discussion of "Ames test",

19Guide at pp-23.

2043 Fed Reg at 11112; 11115 at Comment 16.

yl15

Z Z ZzZ Z zZz Z2ZZ2Z

zZzZ




CAS #100-21-0

Chem: Terephthalic acid

Title:: The Effects of Prolonged Feeding of Terephthalic
Acid (TPA) to Rats

Date: 11/15/77 -

Summary of Effects: Stones in the urinary tract (also observed
hyperplasia, papilloma, squamous metaplasia, transitional
cell tumors or squamous cell carcinoma
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Project No. FG-Is-175 T 1

Experimantal Methods

fight groups of rats of the Wag/Rij (Wistar) strain were set ug.
There were 4 groups of females and 4 groups of males. Witn:n each set of
4 groups the feeding procedure was respectxvefy as follows: Ambar rat
chow alone, and Ambar chow supplemarited with 1%, 2% and 5% Teregnthalic
acid for two years. The animals vere houséd two to a translucent plas-
tic cage and kept under specific pathogen-tree (SPF) conditicns.

' The animals were examined daily, weighed weekly for tha first tnree
months and bi-weekly thereafter. Those found tc be moritund or dead wer2
submittad to autopsy and histopathological examinaticn. Thz foilowing
+issues were taken routinely for histological examination: pituitary, g
thyroid: adrenal, heart, liver, lung, kidrey, biadder, hone marrow, stom-
ach, small intestine, pancreas and sutmexillary giaznd. Additional tissues
were taxen where indicated.

Some of the tissues were weighed; all were fixed in 2asin's fluid,
and imbedded in paraffin. Some animals cculd not be examined histolegi-
cally because of advanced autolysis or destruction of the body throusgh
cannibalism.

At the time of sacrifice, blood was taken from the inferior vena

cava for hematological studies and roughly quantitative urea determina-

tions (Azostix(R), Ames Laboratories, Elkhart.)

Tne TPA used was obtained from BDH, England. The material was -ana-

lyzed through the courtesy of Dr. Herbert G. Luther of Pfizer International,

‘Inc., U.S.A., and showed a TPA content of 97.3% T 0.8.
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Various phéses of this were carried out by the follewing,

in addition to the principal investigator:

Investigators :-
Dr. Marianne EBloch
Dr. Horman Grover
Laboratory technicians :-
) Mr. Tibor Horﬁahy
Mrs Esther Shvili

Animal technician :-

Mr. Bendar Avidani
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, , t
TPA grcups, while in the male this was trué‘only for the 2% and 5% groups. %Z
(b) The kidnev weighed significantly less in tha 1% and 2% groups of both f
sexes. (c) The heart was lighter in the 2% and 5% groups of both sexes. :
(d) The spleen was decreased in-welght only in the male in the 2% and 5% grour E
(e) The submaxillary oland weighed less inf?he combined 5% level. (f) The g
adren2l was heavier in the male 5 group wﬁgle in this group the testis was re i
—— ' i
duced in size. R ;
Taking 1nto acccunt the variation in bogy weights ana tne effect of TPA ;
on growth (Tuble 1), organ weight YE]at1V°;LO body weight was calculated ;
(Table 3). The picture is scmewhat different from that described zbove. In &
h J
the females tie relative weights of liver, kidrev and heart in the 1% and 2% g
TPA groups are less than the controls. Tne adrenal weight was signiticantly ir ;
in the 57 croun. '
creased / In tne males the kidnev was smal]?r in the 1% group and relatively er :
larged in the 5% group. Also the ﬂgg:z_anqéthe acrenz) were neavier than con- %
trols in the 5% group. ; E
:
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Project Ho. FG-Is-175 2

Results

la. Effect on arowth

During the ccurse of the study an analysis of the weicht curves was
developed. The complete description of the analysis is given in a paper pub-
lished in Growth which is appended as Appendig 1. This analysis at about.40
weeks of the experiment indicated that 2% and 5% TPA in the diet atfected the

parameters of growth and were an indication of toxicity. TPA at a
Tevel of 1% in the food had no effect. This projection is borne out in pzrt oy
weights of tiie groups at the end of the Experiment (Tatle 1). With 2% ang 5%
TPA there was a significant depression in the bedy weight of the male group s
in the case of the females only 5% TPA significantly decreased body weight.

Table 1. Effect of TPL on Podv Vajaoht

M=+ S.E.
Conirol 1299.2 = 5.6 40 331.1 = 9.1 34
% TPA 125.6 + 4.0 38 330.6 + 9.3 32
2% TPA 181.3 = 3.9 42 298.7** + 6.9 4d
% TPA 151.8** + 3.3 20 257.8** . 7.8 17

Significance of Difference from Control

) = 1%

1b. tffects on oraan weichts

The data on selected organ weights is given in Tables 2 and 3. In

terms of absolute orcan weights, the following differences were found. (Table 2},

(a) The liver was significantly lighter in weight 1n the female - 1%, 2% and 5%
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Table 3. Effect of TPA on Relative lrnan weiaht ::
Ferales ?"
mq/100 g ¥ Mean = S.E. i:
Craan Control 17 TPA 2% Trh 5% TPA ‘
No. anumals : 40 ' 38 ) - 42 20 F
Liver 4173+ 146 3965  + 92%%% 3673 = J9%e= 4285 = 123 %Z
Kidney 516 : 24 slg + 11+t 419 = i 587 = €3
Heart 377 = 10 353 & 7% 343 = 5*=x 360 =« 10 ;5
Spleen 206 =+ 12 213 = 13 e - 4 262 = 29 ?l
Sutmax. gl 98 + 3.4 95 =+ 2.5 160 = 2.1 100 = 3.4 if
Adranal 12 = 0.7 11 = 0.4 11 =+ 0.4 16 = 0.6™ f
tales '
to. animais : 34 32 _ 40 17

Liver 2031 + 74 2006 = 76 2523 = g4 3150 = 121 ?
Kidney 381 = 12 351 = 9 33 = 12 G2 - gyt
Heart 296 = 7 287 =+ 7 1283 = 7 326 = 1C** E
Spieen 153 = 5 156 = 5 151 2 7 165 = 13 E
Sutmex. gl. 63 =+ 2.6 g6 = 1.9 : 70 = 1.7 73 = 25 't

Adrenal 7.3+ 0.47 7.0+ 0.37  8.2: 039 12.7= 1.27
Testis 5§71 = 17 ggs  + 19 - 801 : 18 646 + 35 %
* P <5 - ;

xx P < 2% {

xxx P < 0.1% ) %
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Table 2. Eftect of TPA on Ahbsolute Nraoin teinnt

Ferrales

mg  Mean = S.E,

Orcan Control 1% TPA 27 TPA 57 TPA

No. animals: 40 33 42 20 o>
Liver 7950

1+

350 6950

I+
(g
o
(a4
*
*
()
(e}
wn
o
1+

190%++

(o))
e
w
O
+
~Ny
(@]
*
*
*
3
h
Iﬁ

1+

Kidney 961 35 776 = 14x*> 748 - 13~7* &77

1
(o]
un

Heart 704

I+

19 659 = 14 616 = 0=~ 528

]

—

~n
*
]
“

Spleen 389

(R 3

21 407 = 33 341 = 10 375

i+
D
I

Submax. gi. 182

i+
[3,]
~
[Ve)
i+
~
-~
w
i+

3 133 - 5
Adrenal 22

4
——
o
~n
o
2]

o
~
ny
o
I

0.6 24 = 0.7 s

llo. animals: 34 32 L0 17

0

(€3]

o
14

Liver 9 407 9708 = 447 8733 = 323~ 8257 - 436**;

Kidrey 1239 = 31 1143 = 29% 1078 = 23%x* 1233 = 57
Heart 904 &+ 17 937 = 23 877 =+ 177 835 = 38**%
Spleen 538 + 20 516 & 25 455 = 23%%x 233 = 40*

Submax. gl. 277+ 9 218 : 8 209 + 7 13 : 87 s

Adrenal 23+ 0.9 22: 0.8 24 = 0.9 31 = 3w §;<;

Testis 1860 + 34 1906 + 58 1772 = 46 1712 = 61% &if
* P < 5% ‘;ﬁ;

*
*
©
A
n
o
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ookl P <0.1%
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2. Survival
The toxicity of TPA as indicated above might express itself on sur-
vival. The data are given in Table 4, from which it can be seen that fewer

animals from the 5% group survived the 24 month feeding period. Statistic

o

analysis using Chi squafe shows that the difference is significant at p <
for females and at p < 5% for males.

Cumulative mortality curves with timeare shown in Figurs 1. The
curves for the 1% and 2% groups do not differ appreciably from tncss of the
controls. The curves begin their upward trend about the 19th month. With
5% group the mortality trend beginé at abcut the second menth and rises ste
ily during the course of the experiment. d

Table 4, Effect of TPA on Survival

Anirmals surviving 24 months:

Greoup Ferale Male
Control | 37/50 33/
12 TPA i 38/50 26/50
% TPA - 42/50 37/50
5% TPA 15/50 16/50

3. Hcmatoloaical Parameters

The data for hemoglobin, red blood cell and white blood cell conce
trations are given in Table 5. There is no effect of TPA feeding on any of
these parameters. Equally, histoclogical examination of the bone marrow shc

no changes between the various groups.

-vf‘?:'n o q”'r\___., et ‘C}"-: ,‘w-, :...‘-_.,-,
- ...o-.\’:' .,._;v ‘_‘. __‘-.’ s‘ ,;‘ 5#:. y.\’
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TPA groups, while in the male this was true only for the 2% and 5% Groups.
(b) The kidney weighed s1on1f1cant]y less in tha 1% and 2% groups of both
sexes. (c) The heart was lighter in the 2% and 5% groups of both sexes.

{d) The spleen was decreased inweight only in the male in the 2¢ and 5% group

(e) The submaxillary aland weighed less in the combined 5% leve]. (f) The
adrenal was heavier in the male 5% group while in this group the testis-was re-

duced in s1ze,

Taking 1nt0 account the variation 1n body weignts and the effect of TPA

on growth (Teble 1), organ weight relative to body weight was calculated

(Table 3). The picture is somewhat different from that described zbove., In

J
the femaies Lie relative weights of liver, kidnev and heart in the 1% and 2%

TPA groups are less than the controls. The adrenal weight was signitic
n the 57 aroup,

crezsed / In tne males the kidnev was smaller in the 1% group and relatively

antly ir

er
larged in the 5% groun. Alsc the hezrt and the adrenz?! were heavier than con-

trols in the 5% group.
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Table 5. Effect of TPA on Blesd Paiciure

lMean = S.E.

FEMALES MALES

N Hob RBC 1BC N Hgb PEC Wac

Control 39 15.4:0.4 9.6-0.5 7.2:0.7 29 17.4:0.3 9.9:0.4 6.5:0.7
12 TPA 36 14.6:0.3 8.6:0.3 5.80.4 29 17.3:0.3 9.3:0.4 7.5:0.6

—_—
N
[N}
(X
o
w
—
o
~N
te
(@]
I>
o
o
b
O
(83

2% TPA 42 15.1:0.3 8.8:0.3 6.7:0.5 37

[$3]
1

poy)
[ea]

“ TPA ™ 12 15.2-0.6 9.2:0.5 6.8:1.0 15 16.2.0.5 8.9:0.6 8.
Hgb = Hemoglobin (g/100 mi) |
REC = Red Blood Cells (millions / mm)
wBC = White blood Cells (thousancs / mm3)' :

4. Patholeaical Findinas

— -

The predcminant cause of death in all the groups was the develcpment

of a tumor of the pituitary (Fig. 2). This was an adencmatous growth conzzin-

ing large hemorrhagic lakes (Fig. 3) and could reach diameters of the order of

1 cm. Microscepically (Fig. 4) it showed the chaiacteristics of a chromopnobe

aderoma. In some cases the nuclei were large and?high]y plegmorghic.

The main cause of death in the TPA fed akima1s was due to the ¥orma-
tion of stones of TPA in the urinary tract (Figs. 8;13). This occurred almost
exclusively in the 5% group (Table 6) and resu]téd in changes in the urinary
tract and kidney nephraopathy (Table 6) which will be described belew. The

stones found in the bladder varied in size from gravel (Figs. 10-11) throusn

larger and larger concretions (Figs. &9) to sinéle large stones completely
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Fiuia, 8 MACROSCORIC VIEW OF THE URINARY SYSTEM OF A FEMALE RAT ON 572, TPA on THe

e e T ST AN VMR Y[ .Gk = W TR T .

DINT FOR SIXTLEN MONTHS, NO'IC ITHC OISTCNOCLD IRRCGULAR DLADDER (B) AND
L

THE DILATEL URETER ON THE LEFT sI0C (u). "
. |

. Fia, 9 Twe opCN DLADGFRR OF FIGURE B IS FILLED WITH NUMEROUS STONES OF VAHIOUS SIZCSe

e

Fua. 10 Tris 15 S1MILAR TO FIGURE B AND SHOWS A FEMALE ANIMAL FCO FOR 24 MONTHS ON
57, TPA., NoTc THo ENLARGCD BLADLER (B) ano THC IRREGULAR SUNFACE OF THE RIGHT

xionev (K). . b

Ny ~
Fies 11 ano 13 SHOwW THE PRESENCE OF FINE GRAVEL FILLING THER URINARY BLADDER AND THC

ENLARGED PCLVIS OF TH KIDNEY, “
]

y 35 ‘EMALE RAT
r-“ ‘2 This sHOWSs THE LARGEST BLADDER STONE FOUND, Ir wasS PRESENT IN A +E L

Fep 5% TPA., Trhe animaL DI1ED AT 22 MONTHS OF FECOING.
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Project ho. FG-Is-175 8 :
filling and distending the urinary bladder (Fig. 12). Stones were also koo
v by e
: found in the pelvis of the kidney (Fig. 13). f
Table 6. TPA Feedina on the fFo mation ot Stares 1n the :
Urinary Tract end the [ncidence ot Meshronathy it
— o
Femiles Malesg ?35:
- £
tones  Mephrcpathy tones . Heohrepathy i;;*
Contrels 05 (46) 0% (46) 0% (45) G5 (45) |
% TPA 25 148) 0% (48; . 0. (48) 2.3 (43) :
% TFA 0% (50) 2.1% (47) Gt (50) 0% (42) :
% TFA 3% (42) 80% (34) 897 (47) 877 (37)

( ) no. or animals in group
The kidneys showed varying degrees of destruction from focai arezs

(Fig. 16) to almost complete obliteration of the kKidney structure (Figs.
14 & 13). This was associated with an infi]trat1on of inflammatory cells
and in fact indicated various degrees of pyelonephritis (Figs. 16 & 7).
In a numper of cases, perinephritis was also found whera {he infiamma-
tory cell infiltration in the connective tissue and between the Tat cells in
the pelvis of the kidney was easily seen, In a few Cases basophilic mater-
ial was found in the papillae. It is likely that this material is precipi-

tated TPA. This was associated with pzpillary necrosis.

Tnese changes in the kidneys resulted in changes in the blood urea

(Teble 7). The data showed that in the 5% groups the urea content of the

- Y S raaaet i 3 18- 4 e

blood was significantly higher than in the other greups and reached levels,

o\

Rhui.d _"‘5;"
S
. »‘.x A
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in some cases, exceeaing 100 mg %.
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Fic. 18 A SCCTION THROUGH THE BLADDER MUCOSA OF A CONTROL FEMALE ANIMAL.
NoOTE THE EPITHELIUM consiSTS OF 3 = 4 ceLL LAYERS, x 360
Fiacs 19, 20 ano 21 SccTioNS FROM THE URINARY TRACT OF A FEMALE ANIMAL WITH
STONES On 24 MONTHS OF 5%, TPA 18 THE DIET. x 360

Fic., 1915 a secTion THHOUGH THE PCLVIS SHOWING A MARKXCD HYPCRPLASIA
OF THE EPITHCLIUM (compare wiTH Fic,18) = 360
Fic. 20 Twe DLADDER MUC-OSA SHOWS AN HYPERPLASIA WITH THE FORM_ATION
OF A PAPILLOMA x 36
Fic. 21 A HiGHeER MAGNIFICATION X 260 FroM THE SECTION IN Fic. 20 swows
YHE MIGH DEGRCE OF PHROLIFERATION OF THE TRANGITIDNAL CELLS INTO PSEUDO—

x 360

GLANDULAR 57RUCTURES.
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Table 7. Effect of TPA on "load Ures gi
Per cent of anirmals with 40 Mg % 0r grecter ?”
| Females Fates
Controls 42 5 - 40 177
S TPA 4] 75 41 1007 L
B
2 TPA 45 43 45 8.05+ e
% TPA 27 2657 *% 22 23+ ‘ ’
*) < 5% Significance determined by Ch1 Squzre i
*y < 2 ’ .

k) e 013

A striking and consistent finding was hyperplesia of the pelvis and /o
uretaral and/or bladder epithalium in the 5% arcup. The normel azcearancs
the mucosa is shown in Fi g. 18. ThIS can be ccmpared to the hyperulestic epi-
thelium shcwn in Fig. 19. The hyperpiasia may davelop into a papilicra

(Fig. 20), which on higher magnificat1on shows a pseudo glandular a:

(Fig. 21). This can progress into an inTiltrating transitional cel} tumor

b -

" (Fig. 22) which shows numerous mitoses (Fig. 22) among the clumps of cells.

YT

. . . . . ) 18

“In scme cases the epithelium will show sguamous metaplasia (Fig. 23) ihothe go-
. . . - o

velcpment of a flerid squamous cell carcinoma (Figs. 24-25)., The frequency of ;;1
P

A

RN
AR

eccurrence of changes from hyperplasia to tumor is shown in Tables 8 and ¢

-t

Y,
‘

These pathological changes are almost solely confined to the 57 greoup. Indr- Fﬁ;
-s-.\‘
Lol s . M ) ey . ’1 v-.:
vidual cases are found in the 1% and 2% groups and none ars found in the ccn- 2
>
trol groups. ;
e
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P
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.

§ Tables 8 and 9 also indicate the incidence of a number ¢f other §

; tumors, none of which seem to predoriinate in the TPA fcd grouns. The most E

: common tumdr is the pituitary adenoma previously described (Figs, 2, 3, 4. é

; The next commonest tumor is that ot the thyroid. This tumsr can Grow to & }

é relatively large size (Figs. 5 & 6). In most cases it has a solid adencmatous E

f structure which infiltrates between and replaces the normal foliicles. This 1s E

? most likely a medullary carcfnoma arising frecm the ¢ cells {Cosrman, Van focord f

E‘ and Hollander, ]97])? In socme cases this tunmor showed iccel invasion. Tre ;

: !

; next tumor in order of frequency is the mamnary tumor-in the female. This may :

; show a glandular appearance as on Fig. 26. On closer examination the cells may ?

é show vacuclaticn (Fig. 27) as if they were under the influsnce of a secrotory {

: hormone such as proTactin. These areas may be interspersed with frankly pasil-: ;

f lary structures (Fig. 28). There are also tumors which have a solid anaplastic :
looking structure (Fig. 29). i ?

i .
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Table 8. TPA Feeding and Ty-sr Iniiden-e

Tu-or of Control " IR 2% 5

Pituitary 33/45 36/68 37,47 14734

Thyroid 19745 14748 18747 7734

S R LT RIS Y APV DY S BT IR e PN Ry

Mammary gland 11745 8,48 8/47 i3
: Adienal medulla 2,46 2748 C/47 0/34
E Parathyroid 1726 0/6¢ 0/47 C/32
fz Connective tissue 1746 2/48 1/47 /34
? Liver 0/45 058 247 o3¢ g
? Lung 0/46 168 147 1734
3 Leukenia 0/26 /48 0737 0/34
E Ovary 0/46 1/¢8 /47 1734
] Uterus 0/46 0733 087 134
Bladder & Ureter (/36 - 0/48 2/47 21734
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v

The other tumors found occur with a low frequenéy. They are illustra:=scd
‘as follows. The liver tumors found were all hamartoﬁas as iliustratad in
Fig. 30. The lung tumors were small noduies of fusif oram and foamy cells as
in Fig. 31. The mesenchymal tumors were sar:omaS'show1ng'active'division
(Figs. 32 & 35)." A single small nodule was found in-one kidney. 1t appears
to be composcd of cells resembling those of'thE'distal;tubu1e (Fig. 23).

Phecchrerocytomas were found.  "They grew 1n dimensions- that much eniar

ed tn

(18]

u)

'l -
T

ot
fu

nit

t

(3¢
fw
(8}

adrenal and compressed the ccrtex {Figs. 36, 37). Tumors of the o
were alsoc not uncommon.. These included granulosa'cefl tumors of tha ovary
(Fig. 34), sarcoma of the uterus (Fig. 35), adenccar£1noma of the prostate
(Fig. 38) and the seminal vesicle (Figs. 40 & 47), mésothel oma of the epi-
didymis (Fig. 39) and interstitial cell tumors of thé testis (Figs._42 & 435,

The incidence of tumor types is virtually the sa 2 as that found by
Coorman and Hollander {1971) in the szme strain of rqts (Table 10).

.
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Liver TuMOR , HAMARTOMA, IN A FEMALE CONTROL RAT, 24 MONTHS OF AGE.
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- Project lo. FG-Is-175 14
Is there any influence of TPA feeding on tumcr inciderce. From irmspzc-

tion it would appezar that except for tumors o the urinary tracs

. TR £
y 5% TPA F==24-

ing decrasn

t

I Wy

12 Incidence of SPCRTaNBsUS turors.

This was analyzed in
Table 11.

i\ ey ey i gy B VT YRS L T W, TR

Table 11, TPA Feedina cn Incidonce nf Soontarsncs (LTOrS
T . Ferzles lales
Ccnircis 65/46 £2/45
1% TPA 65743 £5/43
27 TPA 67,47 54,403
., TPA 25/ 34 20,2

The difference betwesn the 5% TPA greup of femsles and the conircis <5

2 controls, there was & significaint decr=zsa
In inetincidence of matmary tumors inthes fzmales, < 5% L <™, end of ir_roic
timors in the male {p < 5%). It is interesting o nots that Nszasawa and
- Fujimcto (1972) found that fzecing 0.55 TPA to (34 mice irhibit Tspontanecss

3
U

P

Y

ry tumorogenesis.  In cur series it is difficult o implicate TPA as tr2

tumcr inhibiting agent since neithar the 2% or the 1% grouds sheowed any- signifi-

cent trend toward tumor inhiscition.
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Summary of Sianificant Findynng

1. TPA feeding inhibits growtn at the 2% and 5% levai in male
the 5X level in females.

2. TPA causes a decfease in-the relative weight of scre or
% level liver weight is decreased in the feriales and the Xicney is relative-

1y smaller in toth sexes. At the 27 level the re]ative‘wewgnt of the 1

‘e

[

Kidney and heart are decrezsed only in the fex

T

rcup.

t thz 7 leve} *narae

[¥&]
3

is a significant increase in kidnezy weight in the males and zn i1ncreased

adrenal weicht in both sexes.

3. There was an incressad mortaiity in the 5% TPA groups wnicn Segins
about the Znd month of feeding. 12 and 2% TPA feeding had no efrezt on su;—
vival

4. The predominant cause of morbidity and mortality in the €= Groun wis

due to the formation of TPA stcrnes in the uriniry tracts This coc
the pelvis of the kidray to the ur inary blzdder. Trere was resyltzins kv

neparosis and pyelonephritis. The presence of stcres causes changes in the

epithelium of the urinary tract ranging throush hyperplasia, capilloma,

squamous metaplasia to both transitional cell tumors Oor sguamdus c¢211 carcin-

omata. The incidence of nephropathy was also reflected by an 1ncresse in bloce

A

..

‘)-!: s X

urea contant,

BRI
-’

Clall eadeden mammad Ioamavedatl lo d “,' ) :,:-uv—q ;—-7-\ e

e
e i

3
.y

5. TPA feeding did nct cause an increased incidence o S5pontineous tuaars.

In fact, in the 5% groups there was a significant decrease in mamnary tumer in-

cidence in ths females and thyroid mecullary carcinoma in tne males.
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had no deronstradle toxizity

iet or iess
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Carcinogenicity is of medium concern based on the results of a 2-year feeding study in Wistar
rats. Males and females (50/sex/dose) were fed concentrations of 1%, 2% and 5% (10000,
20000 and 50000 ppm, respectively). Tumors in the bladder/ureter developed in the high-
dose groups (0/48, 2/47, 21/34 in males; 1/43, 1/48, 21/37 in females). Hyperplasia
developed into papilloma and in some cases, squamous cell carcinoma and metaplasia
occurred. Pituitary tumors were common in both sexes at all doses. Urinary tract stones and
kidney nephropathy were reported primarily in the 5% group. Low incidence of tumors in the
liver, lung, kidney and genital tract of both sexes were noted.




